We report the fi rst study of restoration of rotational symmetry and fl uctuations of the quadrupole deformation in the framework of relativistic mean-fi eld models. A model is developed which uses the generator coordinate method (GCM) to perform confi guration mixing calculations of angular momentum projected wave functions, calculated in a relativistic point-coupling model. The geometry is restricted to axially symmetric shapes, and the intrinsic wave functions are generated from the solutions of the constrained relativistic mean-fi eld + BCS equations in an axially deformed oscillator basis.
Introduction
The rich variety of nuclear shapes, governed by the evolution of shell structure, has been the subject of extensive experimental and theoretical studies. Far from the β-stability line the energy spacings between single-particle levels change considerably with the number of neutrons and/or protons, resulting in reduced spherical shell gaps and even disappearance of spherical magic numbers. Although both the global shell-model and the self-consistent mean-fi eld models have been employed in the description of shell evolution far from stability, the later approach is far more suitable for medium-heavy and heavy nuclei. In principle, it enables a description of the nuclear many-body problem in terms of a universal energy density functional. However, a quantitative description of shell evolution necessitates the inclusion of many-body correlations beyond the mean-fi eld approximation. Among the most important ones are the rotational energy correction and the fl uctuations of the quadrupole deformation. Both types of correlations can be included simultaneously by mixing angular momentum projected states corresponding to different quadrupole moments. The most effective approach for confi guration mixing calculations is the generator coordinate method, with multipole moments used as coordinates that generate the intrinsic wave functions.
Applications:
32 Mg
In order to test our implementation of the GCM and angular momentum projection, a number of illustrative calculations have been carried out for the nuclei 194 Hg and 32 Mg [1] . The PC-F1 parameter set [2] has been used for the effective point-coupling Lagrangian, and the effective interaction in the particle-particle channel has been approximated by a density-independent δ-force. * Supported by the Alexander von Humboldt Stiftung Our results are generally in very good agreement with the predictions of GCM calculations based on the nonrelativistic effective interactions. In Fig. 1 we display the GCM states in 32 Mg, together with the corresponding angular momentum projected energy curves. The particular choice of the PC-F1 effective interaction results in an almost spherical ground state of 32 Mg and rather high value E 2 + 1 = 2.04 MeV in comparison with the experimental data E exp = 0.885 MeV [3] . This result, related to overestimated size of the spherical N = 20 neutron gap, points to an important problem. Virtually all global effective interactions have been adjusted to data, e.g. masses and radii, which already include correlations. On the other hand, those correlations that we wish to treat explicitly, should not be included in the effective interaction in an implicit way. The solution is to adjust global effective interactions to pseudodata, obtained by subtracting correlation effects from experimental masses and radii. Therefore, our next task is to adjust a new global effective point-coupling interaction which will not implicitly contain rotational energy corrections and quadrupole fl uctuation correlations. Further developments will include the treatment of pairing fl uctuations by particle number projection, the description of non-axial shapes, and the extension to odd nuclei.
